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• C using unique methods (slow positron beam, proton microbeam particle induced X-ray emission-µ, Rutherford backscattering-analysis, scanning electron microscopy with energy dispersive X-ray spectroscopy, X-ray diraction analysis was performed using DRON-4 and nanoindentor). Diraction spectra were taken point-by-point, with a scanning step 2Θ = 0.05 to 0.1
• . We detected that positron trapping by defects was observed on the nanograins boundaries and interfaces (vacancies and nanopores which are the part of triple and larger grain's boundary junction). The 3D distribution maps of elements obtained by the proton microbeam (particle induced X-ray emission-µ) together with the results obtained by slow positron microbeam gave us comprehensive information about physical basis of the processes, connected with diusion and spinodal segregation in superhard coatings. 
Results and discussion
The results of the Rutherford backscattering spectroscopy (RBS) (Fig. 1a,b) and energy dispersive X-ray spectroscopy (EDX) analysis (see Table) indicate that the certain stoichiometry formed in the obtained coatings, strongly depends on the bias potential, which is applied to substrate. In other words, at the expense of bias potential increasing energy of ion-plasma ux also (Fig. 2b) , after the analysis of 
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It is well known that S-parameter depends on the concentration of vacancy defects and on their type [2, 6, 7] .
In a strong-structured coating sample #504 with high level of compression strain (8 GPa) and deformation strain equals 2.59%, we found high resistance to oxide formation after annealing (5×10 while crystallite sizes increase. That is why decrease of S-parameter intensity (sample series #504) can be explained by annealing of chilled thermal or interface vacancies. Nanohardness measurements (see Table) shows that the largest hardness H = 58 GPa (according to the modern classication the term superhardness [1, 3] can be used) is formed in the coating, when the bias potential during deposition is −200 V.
